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583. (New) The composition of jblaim 582, wherein the particulate apatite has a 
surface area of at least about 100 mVg. 



584. (New) The composition of claim 581, wherein the particulate apatite has an 
average apatite particle size of less than 0.5 \xm. 

585. (New) The composition ol claim 581, wherein the particulate apatite has an 
average crystal size of less than 100 nm. I 

586. (New) The composition of claim 5 81, wherein the particulate apatite is densified. / 

587. (New) The composition tof claim 581, wherein the particulate apatite undergoes 
apatite phase decomposition of less thaA 10% when exposed to conditions of at least 1300 °C for 
at least 2 hours. / 

588. (New) The composition of claim 581, further comprising an auxiUary structural 
additive. I 

589. (New) The compositicjn of claim 588, wherein the auxiliary structural additive 
comprises a ceramic additive. 




590. (New) Thecompositi 



n of claim 589, wherein the ceramic additive comprises a 



metal oxide. 



591. (New) Thecompositi 



n of claim 590, wherein the metal oxide comprises 



zu'coma. 



592. (New) The compositjon of claim 588, wherein the auxiliary structural additive is 
a metal or alloy. | 
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593. (New) The composition of llaim 588, wherein the auxiliary structural additive is 



present in an amount of between about 1% 



ind about 50% by volume. 



594. (New) The composition of laim 581, wherein the particulate apatite is 
carbonated apatite. 



595. (New) The composition o^ claim 581, wherein the particulate apatite comprises 
an organic species. 



596. (New) The composition ^f claim 595, wherein the organic species is a self- 
assembling surfactant or a polymer. 



597. (New) An article comprising a densified apatite structure having a dimension of 
at least about 0.5 cm and an average XRD crystal size of less than about 250 nm, wherein the 
apatite structure undergoes phase decomposition of less than about 10% when exposed to 
conditions of at least about 1300 ""C for at least about 2 hours. 



598. (New) The article of dlaim 597, wherein the densified apatite structure has a 
density of at least about 90%. 



599. (New) The article ofjclaim 598, wherein the densified apatite structure has a 
density of at least about 98%. 



600. (New) The article of claim 597, wherein the densified apatite structure has a 
porosity of greater than about 20%) 



601 . (New) The article of claim 597, wherein the densified apatite structure has a 
compressive strength of at least about 150 MPa. 



602. (New) The articlejof claim 601, wherein the densified apatite structure has a 
compressive strength of at least about 500 MPa. 
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wherei 



603. (New) The article of claim 597, whferein the phase decomposition is less than 
about 5%. 



604. (New) The article of claim 597, whe rein the densified apatite structure has an 
average XRD crystal size of less than about 150 nm. 



605. (New) The article of claim 597, wl^rein the densified apatite structure comprises 
an auxiliary structural additive. 



606. (New) The article of claim 605, wherein the auxiliary structural additive 
comprises a ceramic additive. 



607. (New) The article of claim 606, w 



oxide. 



lerein the ceramic additive comprises a metal 



608. (New) The article of claim 607, \4ierein the metal oxide comprises zirconia 



609. (New) The article of claim 605, w 
nanocrystalline. 



erein the auxiUary structural additive is 



610. (New) The article of claim 605, wh,erein the auxiliary structural additive is a 
metal or alloy. 



61 1. (New) The article of claim 605, wherein the auxiliary structural additive is 
present in an amount of between about 1% and about 50% by volume. 



612. (New) The article of claim 597 where 
carbonated apatite. 



the densified apatite structure comprises 
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613. (New) The article of claim 591 wherein the densified apatite structure comprises 



an orgamc species. 



614. (New) The article of claim 397 wherein the article is at least part of a prothesis. 



615. (New) The article of claim 614, wherein the article is a prothesis. 



616. (New) The article of cla|m 597 wherein the article comprises an exterior coating 
on a prosthesis. 



617. (New) The article of oftaim 597 wherein the article is a bioactive implant. 



618. (New) The article o^claim 617, wherein the bioactive implant is an orthopedic or 
dental implant. 



619. (New) The article of claim 612, wherein the carbonated apatite is a reactive layer 
on a bioceramic capable of enhancing bioactivity for bone growth. 



620. (New) An article jcomprising an apatite structure having having a dimension of at 
least about 0.5 cm, a density of least about 98%, and an average XRD crystal size of less than 
about 250 nm. 



621 . (New) The article of claim 620, wherein the apatite structure undergoes phase 
decomposition of less than abgut 10% when exposed to conditions of at least about 1300 ^^C for 
at least about 2 hours. 



622. (New) The a^icle of claim 620, wherein the apatite structure has a compressive 
strength of at least about 150 MPa. 



623. (New) The article of claim 620, wherein the apatite structure has a compressive 
strength of at least about 500 MPa. 
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624. (New) The article of claim 62 1 , wl/erein the phase decomposition is less than 
about 5%. 



625. (New) The article of claim 620/wherein the apatite structure has an average 
XRD crystal size of less than about 150 nm. 



626. (New) The article of claim 620, wherein the article is a prothesis. 

627. (New) The article of claim ^0, wherein the article is at least part of a prothesis. 

628. (New) The article of claim^620, wherein the article comprises an exterior coating 
on a prosthesis. 



629. (New) The article of claiAi 620, wherein the article is a bioactive implant. 

630. (New) The article of cla|m 629, wherein the bioactive implant is an orthopedic or 
dental implant. 



63 1 . (New) The article of cl^m 620, wherein the apatite structure comprises an 
auxiliary structural additive. 



632. (New) The article of c^im 63 1 , wherein the auxiliary structural additive 
comprises a ceramic additive. 



633. (New) The article of c 



oxide. 



aim 632, wherein the ceramic additive comprises a metal 



634. (New) The article of cliim 633, wherein the metal oxide comprises zirconia. 
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635. (New) The article of claim 63 1, wherei/i the auxiliary structural additive is 
nanocrystalline. 



636. (New) The article of claim 63 1, wj/erein the auxihary structural additive is a 
metal or alloy. 



637. (New) The article of claim 631, wherein the auxiliary structural additive is added 
in an amount of between about 1% and about 50% by volume. 



638. (New) The article of cla^ 620, wherein the apatite structure comprises 
carbonated apatite. 



639. (New) The article ot claim 638, wherein the carbonated apatite is a reactive layer 
on a bioceramic capable of enhancing bioactivity for bone growth. 



640. (New) A method for preparing particulate apatite comprising: 

(i) precipitating apatite by mixing a calcium source and a phosphate source, 
wherein the pH of the mixture is about 7 to about 14, 

(ii) aging the precipitated apatite, 

(iii) controlling the conditions of steps (i) and (ii) so as to produce an apatite 
precipitate having an average crystal size of 150 nm or less, 

(iv) collecting the apatite precipitate, and 

(v) frying the apatite precipitate to obtain a particulate apatite having an 
average crystal/size of 150 nm or less and a particle size of 1 |im or less. 



641 . (NewV The method of claim 640, wherein the calcium source has a concentration 
of less than about 1 M. 



642. (Ney) The method of claim 641, wherein the calcium source has a concentration 



of less than about Q.5 M. 
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643. (New) The method of claim 6^0, wherein the calcium source is calcium nitrate 
and the phosphorus source is diammonium Hydrogen phosphate. 



644. (New) The method of claim 640, wherein the calcium source and phosphate 
source has an atomic ratio (Ca/P) of aboiu 1.67. 



645. (New) The method of plaim 640, wherein the calcium source is added to the 
phosphate source. 



646. (New) The method of claim 645, wherein the calcium source is added to the 
phosphate source at an addition ra/e of less than about 0.010 mole per minute. 



647. (New) The meth/Dd of claim 640, wherein the mixture has a pH of between about 
11 and about 13. 



648. (New) The method of claim 640, wherein the precipitated apatite is aged at a 
temperature of about -25 °c/to about 100 ""C. 



649. (New) The ^ethod of claim 648, wherein the precipitated apatite is aged at a 
temperature of about 20°i 



650. (New) Tl^e method of claim 640, wherein the precipitated apatite is aged for at 
least 12 hours. 



65 1 . (New) The method of claim 640, further comprising grinding the precipitated 



apatite. 



652. (New) 



The method of claun 651, wherein the grinding step comprises wet 



grinding. 
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653. (New) The method of claim ^640, wherein the step of precipitating comprises 
adding an auxiliary structural additive. 



654. (New) The method of cl^m 653, wherein the auxiliary structural additive 
comprises a ceramic additive. 



655. (New) The method of claim 654, wherein the ceramic additive is a metal oxide. 



656. (New) The metho^ of claim 653, wherein the auxiliary structural additive is a 
metal or alloy. 



657. (New) The method of claim 640, wherein the step of precipitating comprises 
adding a solution of an organic species. 



658. (New) Th^method of claun 657, wherein the organic species is a self-assembling 
surfactant. 



659. (New) the method of claim 658, wherein the organic species is a polymer. 



660. (Newy The method of claim 640, wherein the step of precipitating comprises 
adding a carbonate source. 



661 . (New) A method of producing a densified apatite structure comprising: 

(i)/ providing particulate apatite having an average particle size of 1 )im or 
less, an a^^erage crystal size of 150 nm or less, and a surface area of at least about 40 

m^/g, and 
/. 

(ji) densifying the particulate apatite at a temperature of no more than 1 100 °C 
to produce a densified apatite structure having a dimension of at least about 0.5 cm and 
an average XRD crystal size of less than 250 nm. 
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662. (New) The method of clairji 66 1 , wherein the particulate apatite is densified by 
sintering. 



663. (New) The method of claim|662, wherein the particulate apatite is densified by 
pressureless sintering. 



664. (New) The method of claim ^62, wherein the particulate apatite is densified by 
pressure-assisted sintering. 



665. (New) The method of clainf 661 , wherein the particulate apatite is densified at 
temperature of no more than 1000 °C. 



666. (New) The method of cla|ln 661, wherein the densifying step occurs in the 
absence of sintering aids. 



667. (New) The method of cl^m 661, wherein the particulate apatite is densified by 
colloidal pressing. 



668. (New) The method of cliim 661, fiirther comprising the step of calcining the 
composition at a temperature of less thah about 1000 °C. 

669. (New) The method of (|aim 661, wherein the densifying step occurs for a period 
of time of no more than about 2 hours.] 



670. (New) The method of daim 66 1 , further comprising allowing ph 
decomposition of less than about 10 vl in the article. 



671. (New) The method of cjaim 661, wherein the particulate apatite comprises an 
auxiliary structural additive. 



4 
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672. (New) The method of claiin 66 1 , wherein the particulate apatite comprises 
carbonate. I 

673 . (New) The method of claiiA 661, wherein the particulate apatite comprises an 
organic species. 1 



The present application is an application for reissue of U.S. Patent No. 6,013,591, granted 
on January 11, 2000. Claims 1-580 have been canceled and new claims 581-673 have been 
added with this preliminary amendment. No new matter has been added. 



A favorable first Office Action is respectfiiUy requested. 

If, for any reason, the Examiner is of the opinion that a telephone conversation with 
Applicants' representative would expedite prosecution, the Examiner is kindly invited to contact 
the undersigned at (617) 720-3500. 

Please charge any fee or fee deficiency occasioned by this amendment to Deposit 
Account No. 23/2825. 



REMARKS 



CONCLUSION 



Respectfully submitted 




Docket No. M00925/701 10 
Date: May 2002 



600 Atlantic Avenue 

Boston, Massachusetts 02210-221 1 

Tel. No.: (617) 720-3500 

Fax No.: (617)720-2441 



